Commensality, eating together with others, is a major representation of human sociality. In recent time, environments around commensality have changed significantly due to rapid social changes, and the decline of commensality is perceived as a serious concern in many modern societies. This study employs a cross-cultural analysis of university students in two East Asian countries, and examines cross-cultural variations of perceptions and actual practices of commensality and solo-eating.
INTRODUCTION *
Eating is not only a physiological event but also a social occasion. Empirical studies showed that the presence and the absence of others while eating have significant impacts on experiences of eating. For example, pleasure and stress of eating are closely related to the presence and the absence of others during mealtime [1] . For some people, eating alone is not regarded as a meal but a snack [2, 3] . Influences of social factors are greater than physiological factors like hungers and satiety, and even affect individual consumption of food [4] .
At the same time, there is a popular concern that the practice of commensality has been waned along with rapid social changes toward individualization [5] . One of factors influencing eating patterns is the change of living arrangements [6] . In fact, an increasing number of people live alone in many developed societies [7] . Although some studies showed cross-cultural variations of everyday eating practices among western modern societies like Europe and the United States [8, 9] , there are few studies which examine the situations in non-western settings.
Korea and Japan are modern societies in East Asia which share similar social and economic conditions to western societies. However, the trajectories of modernization in East Asia are not identical to the one occurred in the West. Kyung-Sup Chang remarked the process of modernization in South Korea were "compressed" in a shorter period of time that western societies spent few centuries to proceed [10] . Emiko Ochiai also argued that Japan has experienced a divergent path to modernization from the West while the Japanese experiences were not "compressed" as South Korea [11] .
The divergent trajectories were also identified in the change of diets and health profiles. After the World War II, both the Korean and the Japanese consume more animal products which resulted in a rapid increase of fat intake [12] . The dietary changes at the population level are considered as a major determinant of increasing mortality of non-communicable diseases and number of obese populations [13] . Indeed, the proportion of obesity and non-communicable diseases are increasing over time in two countries [14, 15] .
Young adulthood is an important stage of life where many people develop everyday habits. Sharing meals with family and friends function as "rite of passage" to adulthood [16] , as solo-eating generates a sense of independence [17] . Poor eating habits acquired in young ages increase risks for developing obesity, other non-communicable diseases and mental health problems in the long run [18] . There is a fact that body mass index (BMI) of younger generations increased faster than previous generations [19] . A similar trend was identified among Korean and Japanese men, but the trend among young women was rather reversed [20, 21] . Being a university student is a vital part of socialization to adulthood in contemporary Korea and Japan. A larger cohort of young adults aged between 25 and 34 in Korea and Japan received tertiary education than previous generations, and the generation difference was largest among developed countries [22] . A group of university students in two countries are not just a group of student cohort but also a group of young adults in similar ages.
Lack of consensus between lay population and public health professionals is common [23, 24] . Understanding of lay people's views dramatically improved the effectiveness of health advices and interventions [25] . Cultural Consensus Analysis (CCA) is a research method developed in cognitive anthropology and employed to explore cultural domains of topics shared among a group of people. A cultural domain means "an organized set of words, concepts or sentences" shared among a group of people [26] . CCA is particularly suitable to understand the perspective of subjects, so-called an emic perspective [27] . By applying CCA in combination with self-administrative questionnaire from a larger cohort of students, our study investigates different experiences between commensality and solo-eating among student subjects and cross-cultural variations of these experiences between Korean and Japanese groups.
SUBJECTS AND METHODS

Subjects
The subject was a non-probability, convenience sample of university students living and studying in urban Korea and Japan. Students were recruited at university's classrooms in two countries. Recruitment and data collections were conducted from 2011 to 2013. All data collections in Korea were conducted in Korean by Korean authors and the ones in Japan were conducted in Japanese by Japanese authors. Ethics approval was obtained from the Human Investigation Review Board of Gachon University of Medicine (2011-04) and Kawagawa Institute of Technology (2011-007 for the free-listing survey in Japan and 2012-006 for the self-administrative survey in Japan). All subjects were assured that their information was confidential and their identities would never be revealed. Data were anonymized before analysis.
Study designs and procedures
Cross-cultural analyses derive from two surveys: free-listing and self-administrative questionnaire. A free-listing survey was employed to understand common images and meanings of commensality and solo-eating among students. Free-listing is a major research technique of CCA. It not only provides more flexibility to respondents than close-ended questionnaires, but also prevents from enforcing researcher's preoccupations [28] . CCA shows decent validity with a small sample size of four subjects who share similar social backgrounds, though there tend to be a smaller error variance with a larger samples [29] .
After a brief explanation about the study and informed consent, all students were asked to list any words and sentences they think related to each questions within 60 seconds. After the 60 seconds have passed, students were asked to stop writing and move on the next question. The free-listing survey consisted of nine questions: eating with others, eating alone, eating with family, eating with friends, traditional meals, contemporary meals, healthy body/weight, obesity, and underweight. Relying on free-listing data only is not recommended [30] . There are possibilities that some subjects may misunderstand the topics and use their random guess [29] . Combinations with other methods like follow-up interviews and questionnaires are crucial to understand contexts of topics [30] .
Because of these backgrounds, a self-administrative questionnaire was developed based on the result of free-listing survey, and employed to examine actual practices of commensality and solo-eating among students. Similarly to the free-list survey, all students were asked to answer the questionnaire after a brief explanation and informed consent. The questionnaire composed a combination of multiple-choice and free-response questions of a range from images, frequency, timing, and reasons for commensality and solo-eating to eating behaviors and food choices when they eat with commensally and alone.
Data analysis
All responses obtained in Korean and Japanese for the free-listing survey were translated into English, in order to identify phases and words which represent similar meanings across two cultural groups (Koreans and Japanese). All translated data was coded by topics and semantic similarities of words. The semantic similarities were determined by English thesaurus. Coding was conducted based on the guideline for grounded theory [31] . Duplicated responses from a subject were excluded from the analysis. The total of 14 topics and 170 codes were generated from the responses to commensality and solo-eating from Korean and Japanese groups. Frequency of words and topics was examined to access consensus within and across cultural groups. In other words, most words and topics frequently listed among members of a cultural group are regarded as the ones which achieved a high level of consensus among the group.
All data from the self-administrative survey were analyzed using SPSS version 19.0. Missing data was excluded from data analyses. The distribution of data are examined and presented by numbers of responses and their proportion. Two-sample t-test was used to assess differences of means. Chi-square test was employed to assess differences between two cultural groups and demographic backgrounds. For the comparison by body shape, all subjects were divided into four categories by BMI calculated by their self-reported height and weight. Following the Asian BMI cut-off by International Obesity Taskforce [32] , a BMI of less than 18.5 was considered as underweight, the one between 18.5 and 23 as normal, the one between 23 and 25 as overweight, and the one higher than 25 as obese.
RESULTS
Sample demographics
The total of 185 university students lived and studied in urban Korea and Japan aged 18-27 years old participated in the free-listing surveys in two countries. In both countries, a large proportion of subjects were women (86% in Korea and 73% in Japan). The average age of Korean subjects (23.2 years old) was older then the Japanese (19.0 years old). A large proportion of Japanese subjects (42%) lived alone than Koreans (8%). Demographics of university students who participated in the free-listing survey is shown in Table 1 . The total of 1,649 university students aged 18-29 years old participated in the self-administrative survey. Gender imbalance was improved compared to the free-listing survey, but the proportion of women (57.4% in Korea and 59.7% in Japan) was larger than men (42.6% in Korea and 40.3% in Japan). Similarly to the free-listing subject, the average age of Korean subjects (21.6 years old) was older than the Japanese (19.6 years old). More proportion of Japanese subjects (49.1%) lived alone than Koreans (19.8%). The mode of monetary allowance excluding housing costs was from 300,000 to 400,000 won per month among Korean subjects and from 200,000 to 300,000 won among Japanese subjects. Overall, Korean subjects reported higher allowance than Japanese (P < 0.05). The proportion of overweight and obese subjects were especially high among Korean male subjects (32.6% combined overweight and obese subjects) compared with Korean female and Japanese male and female subjects. More than 20% of Korean and Japanese female subjects were underweight (23.1% among Koreans and 20.5% among Japanese). Demographics of university students who participated in the self-administrative survey is shown in Table 2 .
Common images and meanings of commensality and solo-eating
In the free-listing survey, more than 70% of Korean and Japanese students associated commensality (eating with others) with positive emotions like enjoyment and happiness and solo-eating (eating alone) with negative emotions like loneliness and boredom. Figs. 1 and 2 present words and topics which were listed among more than 10% of Korean and Japanese subjects associated with eating with others. Figs. 3 and 4 present words and topics which were listed among more than 10% of Korean and Japanese subjects associated with eating alone.
A similar response was obtained from the self-administrative survey. We asked subjects multiple-choice questions about their impressions of a person eating alone: "what sorts of impressions you get when you see a person eating alone?" There was a significant difference between the responses of Korean and Japanese subjects (P < 0.05), and the result is shown in Table  3 . We found that 55.5% of Korean subjects chose "Lonely" while only 21.4% of Japanese chose this answer. In contrast, 34.9% of Japanese subject chose "Liberty" while only 13.5% of Koreans chose it.
Comparison of experiences between commensality and solo-eating: cross-cultural variations
A range of multiple-choice questions related to the comparison between practices of commensality and solo-eating are shown in Table 4 . Significant differences between responses of Korean and Japanese subjects were identified in the questions about food intake, menu, preference, and frequency (P < 0.05).
In the questionnaire, all subjects were asked to compare their experiences between when they eat alone and with others. More than 75% of Korean subjects reported that they prefer eating with others to eating alone compared to about 60% of Japanese. Instead, 33% of Japanese reported they do not have preferences between two practices.
In terms of actual practices of commensality and solo-eating, about one third of Japanese subjects reported that they ate alone more than eating with others in last seven days, while only 13.2% of Korean reported they ate alone more. Regarding contents of meals, about 47% of Korean reported they tend to eat more amount of food when they are with others compared to about 31% of Japanese. About 48% of Japanese reported that there is no difference of food quantities when they are with others and alone. More than 81% of Korean reported that they tend to eat more variety of foods and dishes when they are with others, compared to about 69% of Japanese. More proportion of Japanese reported that they tend to eat less variety (10.6%) and there was no difference in menu (20.6%) than Koreans. The result of cross-cultural comparison indicates that the experiences of eating among Korean subjects are more likely to be affected by commensality and solo-eating than that of Japanese.
Comparison of experiences between commensality and solo-eating: variations by BMI
Within-group comparison was conducted by BMI of subjects, and the result is shown in Table 5 . There was no significant difference in the questions about preference and menu between commensality and solo-eating across the BMI groups. Differences between BMI groups were identified in the question about differences of food intake among Korean and Japanese subjects (P < 0.05). The distribution of responses across BMI groups were varied between two cultural groups. About 50% of Korean underweight and normal groups reported that they tend to eat more when they are with others. In contrast, a similar proportion of Japanese underweight and normal groups reported there is no difference in food intake between when they are with others and alone. In addition, more proportion of overweight and obese groups among Korean subjects reported that they tend to eat more when they are alone than their normal and underweight groups. However, the difference was not found in the overweight Japanese subjects.
DISCUSSION
We investigate cross-cultural similarities and variations of images and meanings and actual practices of commensality and solo-eating among university students in urban Korea and Japan. We found explicit differences between Korean and Japanese subjects in both free-listing and self-administrative surveys. More Korean subjects reported different emotions and eating behaviors when they eat with others and alone. In contrast, more Japanese subjects reported mixed emotions associated with solo-eating, and that there was no notable difference in eating behaviors when they eat with others and alone.
Our study contributes to the current literature on commensality and solo-eating by providing cross-cultural transferability of its theories in a non-western setting. A cross-cultural comparison of Korean and Japanese general cohorts supported that cultural attachment to commensality and social acceptance of solo-eating vary across modern societies, as suggested by Fischler [9] . Unlike previous literature, however, a cross-cultural comparison by BMI groups suggested that the relationship with obesity can also be subject to cultural constraints. Different eating behaviors of obese individuals in social and solitary settings were widely studied from the late 1960s in western societies, and suggested that obese individuals tended to become more self-conscious about their impressions to others compared to normal-weight individuals [33] [34] [35] [36] [37] . Nevertheless, the current study, especially the result of Japanese subjects, did not support the previous literature, while Korean subjects showed a moderate tendency. This may be related to crosscultural variations in social representations of obesity [38, 39] .
We note some limitations of the current study. Our analyses reply on self-report data of individual's perceptions and actual practices of commensality and solo-eating. In particular, frequency of these practices and food intake associated with them are subject to respondents' interpretations of questions as well as their memories about past experiences [40] . In addition, there was a significant difference in the number of subjects who lived alone between Korean and Japanese groups, and it may influence a moderate acceptance of eating alone among Japanese subjects. The current study employed convenience sampling. Quota or probability sampling would improve imbalance of subjects who live alone and live with someone.
In conclusion, commensality and solo-eating account for significant parts of everyday eating in modern societies. These practices play important roles in determining a wide range of eating experiences including feelings and food intake associated with them, which may influence both physical and mental health in the long run. Moreover, either eating commensally or alone could also influence subject's responses to any questions related to diets, because eating is inseparable from everyday human sociality.
